gives examples of how K OC and solubility affect the movement of pesticides in soils. Note that K OC and solubility have a strong influence on pesticide leachability. The pesticides in Tables 2, 3 , and 4 are reported as having a small, medium, or large potential to impact the surface or ground water. Precautionary actions should be taken above and beyond basic best management practices for pesticides that rank as medium or large potential.
It is important to note that, while the impact of pesticides on groundwater quality is mainly a human health concern (because of its effect on the potability of well water), the effect on surface water quality is often a concern for aquatic organisms or wildlife. This is especially important for pesticides that can run off from fields into streams and lakes, where the pesticides may harm aquatic invertebrates and fish or cause long-term harm to wildlife that feeds on those fish and invertebrates. Tables 2,  3 , and 4, list the toxicity of some common pesticides to fish, birds, and other wildlife. By taking appropriate measures (e.g., modifying application methods, application http://www.nrcs.usda.gov
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Farm Water Quality Planning
A Water Quality and Technical Assistance Program for California Agriculture
This Reference Sheet is part of the Farm Water Quality Planning (FWQP) series, developed for a short course that provides training for growers of irrigated crops who are interested in implementing water quality protection practices. The short course teaches the basic concepts of watersheds, nonpoint source pollution (NPS), self-assessment techniques, and evaluation techniques. Management goals and practices are presented for a variety of cropping systems.
rates, timing, sediment/erosion control structures, tailwater recovery systems, vegetative buffers, etc.), you can reduce the potential impact to these species.
An additional concern is the potential effect of pesticides on the natural enemies of the target pests. If pesticide applications significantly reduce natural enemy populations, you may have to make more-frequent applications to suppress the resurgent pest populations. More applications, in turn, increase the potential to affect water quality. One of your goals is to protect water quality, so you should select a pesticide that has minimal effect on natural enemies, among other desirable characteristics. You can find more information on some common pesticides' toxicity toward certain natural enemies in the Natural Enemies Handbook (Flint and Dreistadt 1998 ) (UC ANR Publication 3386).
In summary, your choice of pesticides should be based on several factors. For example, when you are applying pesticides to a location where leaching is a major concern, you should choose a pesticide with a short half-life, high K OC , low solubility, and low toxicity toward aquatic organisms, wildlife, beneficial insects, and other nontarget species. In contrast, when you are applying pesticides to a location where runoff is a major concern, pesticide properties (half-life, K OC , solubility) become less important and management and pesticide toxicity become more important. You should still choose a pesticide with a small half-life, high K OC , low solubility, and low toxicity to aquatic organisms, wildlife, beneficial insects, and other nontarget species, but you also need to pay close attention to field management practices. Erosion should be controlled, for instance, to keep pesticides that are associated with field sediment from making their way into streams and waterways. Pesticides should be incorporated during application if possible and any sediment generated from the field during rainfall or irrigation events should be retained, for instance, in a sediment pond or vegetated filter strip.
In selecting pesticides that are appropriate for a specific crop and pest issue, refer to the University of California IPM Pest Management Guidelines (http://www.ipm.ucdavis.edu), UC Cooperative Extension IPM Advisors, or a certified Pest Control Advisor (PCA). You can use Tables 1 through 4 along with other site-specific information to make an educated decision about which pesticide would be most appropriate in terms of water quality and fish or wildlife toxicity. If the pesticide you are interested in is not in Tables 2 through 4 Water quality impact potential and toxicity information of some common herbicides.
* The potential for the pesticide to be lost via leaching. † The potential for the pesticide to be lost by being transported away in surface runoff in the solution phase. ‡ The potential for the pesticide to be lost by being transported away in surface runoff while adsorbed to soil particles. # The toxicity categories are defined in Table 5 . Most toxicities are reported for fish, although some include aquatic invertebrates also. § The toxicity categories are defined in Table 5 . Most toxicities are reported for birds, although some include rabbits and other wildlife also. Table 2 . Water quality impact potential and toxicity information of some common herbicides (con't).
Herbicide Common
Herbicide Common Name
* The potential for the pesticide to be lost via leaching. † The potential for the pesticide to be lost by being transported away in surface runoff in the solution phase. ‡ The potential for the pesticide to be lost by being transported away in surface runoff while adsorbed to soil particles. # The toxicity categories are defined in Table 5 . Most toxicities are reported for fish, although some include aquatic invertebrates also. § The toxicity categories are defined in Table 5 . Most toxicities are reported for birds, although some include rabbits and other wildlife also. Practically nontoxic >2000 >100 Table 5 . Definition of toxicity categories used in Tables 2, 3 , and 4.
Pesticide Common
SOURCE: Modified from , Lewis Publishers (an imprint of CRC Press).
Figure 1 in this publication was adapted from
The Nature and Properties of Soils (Brady 1984) , courtesy of C. S. Helling, USDA. The information in this publication was drawn from the above listed sources, the sources referenced in the tables, and discussions with qualified professionals. Contact your local NRCS office or visit http://www.nrcs.usda.gov for further information.
